as) B*mmtif (jp) (12) & m 4# ffr 45t # (a) (nmmmm&mmn 

#^^10-325964 

(43)&g@B ¥1^10^(1998) 12)5 8 B 



(51) IntCl. 6 




F I 






G0 2F 1/136 


5 0 0 


GO 2F 


1/136 5 0 0 




G 0 2 B 5/00 




GO 26 


5/00 B 




G0 2F 1/1335 


5 0 0 


GO 2F 


1/1335 5 0 0 




H01L 29/786 




H0 1L 29/78 6 1 2A 










ifcitsR m*m«om2 ol (£ n h) 


(21)fflH»^ 


&m¥9 -225905 


(7DW1PA 


000005049 














(22)mSB 


¥^9^(1997) 8 ^22H 




*Kfl?AEm(5rm»KS?aiiir22S22# 














(31)«$fcffcfe36#*| 


#S¥8 -252123 




AE^AE*P5r«i?Ksmi»r22#22# 




(32)flBfcB 


¥8 (1996) 9 /I25B 








(33)«jfett£SH 


B* (JP) 




OiT 




(31)«ife|fi*gS»^ 


-67577 




AEfl¥AK*Pirf&l?Kfi?ai«T22«22^ 




'(32)«ifcB 


¥ 9 (1997) 3 321 B 








(33)«5fe«tt5ga 


B* (J P) 


<72mmm 












AKiSAEmp5rf&^KS?ai»r22»22^ 


















(74)ftSA 


#s± mm m 





(54) MS«^gX^©SSig*^^CI£aS^B©XlfeK3iE^S 



(57) 
•5. 

2. y-hBR3RtfV-*E*4 #f~. 

m&mw-cmmt&&mTz&mmm$m&m^T. mm 

«M»K5£»J«U I1IRII6»IIJI5K:=I>** K*-;W6 
SJBfiKU ■M«^IK5±k:ilS*S8£JfM&-*-&. H 

X* 2 fLT, Si*mffi8^-77. 

y^>^U Jimig|M5®BiaHtff8ffllCflt2 
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mf- hmm, itEv-^saatf»BiK h 5 > 

* * ©± W£ 89!K©B fri*flMtf IB«» ^^^1 MtfiiRR 

n. BEB*««wiK:«»te*^*83M*#Bjsan 

2 ] gftEBft Ktttt&ttBtt&d* 6ft«Ci 
[W#B3] BEBBth^S^^tWEBBBSt 

[W#B 4 ] MGBmifiMtotteBBBffmizttB 

nrv»* rtt»tit6i*a i 7b5B#B 3 tea© 
T^^-f b u i7 7<mmmm^mmi - • 

H. - ■ 

[i*i6] BE&ftRfi. &*©bebbb£©b 
mTmzhWf&znT^zztzftWLt-fzffi&mim 

^ •/v h >j **bbbb*br. 

[R#B8] y-hEBfc. V-*E»i, tutey- 

?7-C h U ^*!!& B B B S^g»©gjg#*£ICi5^ 
hGB. BEV-XEB&tfBEBR h 7 >i? 

t. * ©±»k mwmom ^mmmm& s. tzz>mmtm& 

BEBBBBSv^ibTBERIHIttWRSXy^ 

y-f s ^ tjc ± o . BEBRB&ffloBEBMtt&Ric 
s c «t t -r 5 7 £ x 7v h u 9 x m&ghtkfam 



(2) 

2 

[»#JH9] Bf2x-yfP>^7jffi<!;LT, »*77X 

*i#m£-rsffi*«8EB©7^7 i ^^'-7hiji7xa!^ 
cw*^ i o ] mmm^tmit^mmmx^ <o . meb 

3fcR©»J*£B$5l€rLfc#SfT3;i£*4$«£-r-&R 

[i*an] y-hEiBt, y-xffiit, BEy 

io -hE»£BE7-XE»£©&B«©ifi#fc»ttSn 

nfzm§i,mizm&.z$im-rz>fztb<Dmm&®£&m-tz 
7 57-4 yv h u ^ ^s«aa^BBo»ii*ffi»c*5^ 

WEy- HEB. MEV-XEBRtf BEBR h v >v 
X*©±«KBBB©B^#««Ba»S&*«*!fett©R 

ffiEBra*fi*K±£MEB»««*Bj*-r*Ig£. 
BEBBBS*"?;* £ £ bTBERMI&RB£^j89§»C 

20 »finigt*irt4ct*«ii:n7i'f^^ 

HU**S!Rft«3j*BB©»iS;frifc. 
[»*B12-] y-hE»£. y-XE*4. wFEy 
- hEB£BE7-XE»£©XB«©iSBfcRttSn 
tiih7>^^iv BEBR h v >/X £ KBBS 

7^f^7 K'J f .^B«ffl«35SB©^RISBB*fe»r ■ 

BtEy- NEB. BE V-*E»Stf BEBR h 5 >v 
**©±«KBB«©B^tf««Ra»&fc*BMB»R 
30 fc»j£U BEBfflBBR±£liftERRBS&BBlx 
T. BEB£B&m£ftBtt&W-f££ftR&J&j£U 
BE*3fcR©ffi£ft¥«BB»BK:«fcoT»£t"*'££ 

icio, BEB»««E±©s»4ttarr*;i£*#» 

[f29!©f¥Bfclft93] 
[0 0 0 1] 

40 ^>fc©T. »Rh^>> ! 7 > i5'^ffl^fe7^7'<"/ 
V h 'J *Xffl»&B*SB&tf-*©»ito*ftafetfK7* 
7^ h 'J **a«aBS8B©*K«2E;fr8jK:0rr 

[0 0 0 2] 

SBK^tiTtt. B»tt)&:B**BJBUfc*«a&^B 
^g©7^7-r 77 h U ^^BBAB^BBOBSfi^B 

[0 0 0 3] Cl©J;3^7^7^7'-7hU^7.^aS 
so *S«^H^-r^fcJ6IC, 087iM01 0lC^-rj:p 
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(3) 

3 

\Z, y-hEJ|5 1, 7-XE$5 2R^y-hBB^5 
1 tV-XiE^5 2 t©3?S«©ifi«fcKtt6nfc»R 

fc«ft)i5 4K«EE*WU0-rSfc«>OiB5ll«a5 5 t 
£> iWSH5 6^lTSS4II:Mt^7i'f 

[0 0 0 4] B 8 lia*C7^f -f ^ h u ?xi«a 

■J?;*a«£jj;T 5 FH0. 01 0«E19(DB-B^ 

[0 0 0 5] B8 75S01 0©«fc3&*Wt©7£5r.f :/ 

v h uirxawia«stTtt, mmmm 5 5 h 

[0 0 0 6] H8 7SSH1 OKiM. 5 7 teif&gH** 

I, 5 8 «y- 5 9 «y- bmmm. e o 

3l#Bt, 6 1HV-71I, 6 2(iFH>m 63 
ttV-X«8fcE», 6 4ISF W >&JgEi£. . 6 5 tea 

>^^h^— ;k eeiiT^f-f^h'J^^ll, 6 20 

1> 7 0 \tttfamtS.T°$>Z>. ' 
[0 0 0 7] —if, I^P*£ffia6§fci6©SiJ©;^£<tL 

[0 0 0.8] j&ytm*7f : r4 7-?hv?x&mzMf& 
*3tR&**©fc#is?^5&ga«fc<fcD, mum 30 

[0 0 0 9] *3fctt£7£T^:/vMJ£*£«fc»J* 
Lfc^JibT«, «rM¥2-2 0 7 2 2 2#^«lcBlw 
Snt^5i5.t:. y-hEtt»tfV-.XE«£ai»ifel« 

[0010] 

0 7 2 2 2^StBS*nTHS7f f-f h U ^ 
V-XEii LTM^ ffl 0 , itftlgl© 

[ooii] ife. y-M», y-xEM^iih 
y > is* 9 1 mmmm t & mm mmm zft v xmu z m 



4 

[0 0 12] £©£D7.] — ^£jgtt<S7c«>. 

tjeH-r4ttaii©EiRisLnc«toT, Hsitm*g©^» 
[0 0 13] ■*«**^^-n>^-r*is 

[0 0 14] #§&Wtt. £t±0«fc'5&«£*©|BIH^fc« 

©fg££#)]*./t7^7V :/v h u ^x^s**ses 

[0 0 15] 

fc&fC. #f29§©i*3i^lE*c©72^:7*V MJ ^T. 
S»£S**S**^: ^-n- bEi»:t» V-AEit, MSB 

^7i7^^^vh'j^xiy^a*75se(c*3^T. me 

mmmmmmffi\zmm&*mTzmytmwdL2nT^ 
[ooi6] m$tm 2 tzm.<D7i?T 4 7-?h>j z xmm 

[0017] ffiTftmsmm.oTZTjzr-vhvzxMm 

[0 0 18] «*«4ffi«<D7i7T-^y-7hUi7XS^ 
ASf&ltt. lf*^17!)MW*«3fE«CD7^^-r^ 
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5 

[0 0 19] W#E5E«©7*7V:/vMJ**3!iR 

EB*Htff OSS^Mffl— ¥6±(cttBLTfr>« H t * 
[0 0 2 0] «5RJa6Et©7^f^^hiJ^7S« 

sSft**S«fc*t»T, ifflE>lft8g«, ^©h&ebss 

[0 0 2 1 ] §t#«7E«©7£7^:/^h l Ji'7.§y?& 
a3i^S»i. »*Si6E*fc©7*7V7"vHJ^XS 

[0 0 2 2] i*a8Et<D7i'f'f^MJ^7iI 

t&z>m mt&mm 6»«t8iit. me ji mnettiR ±. n 

[0 0 2 3] it«9ffi«07^ f ^ h 'J i^XSi 
a*^8S©8!ig;£f£te. !l*«8!Eiffl7i'f-r^ 

[0 0 2 4] H^l 0 E*©7 * f-f^MJ^Xl 
«S**S«OSifi*iitt. M*3l8SfcttBI*«9E 

fct^X, WEJS3tlR«W*«HI&TftD. «rEa»fcK©» 

[0 0 2 5] W^JSl lEt(07ff^^7hUi'Xi 

t. WEy-hE»tlWEV-^E*t©!flESS«5<Oifi» 

t*tn7^f^^vMj * xs&as^iia©^ 

^Stlii^X, WEy-KE*. ifEV-XEHS^atf 
E»a h 7 > * ©±«lc8W£©« «r>*r««ffij&> b 

»»±icii(iEia*««*»i*-r*iai, ntGixii 
z-vxzt LTm%£mrm&mm&*mmizUk&-rzxm 



(4) 

[0026] m*mi 2E«©7i?f-f^hy?xa 

EH£:> mfEy- hE^tWEV-^E^toXMaP® 
iS«»CK»€>nfc»Btl-5>^3't. WE»IBh7> 

ma t *#-r s 7 * y v h «j * t. gy^as^sg© 

^RI&fi^ffilcij^T, MEy — hESS. WEV— 7E 

HuEB3Stmffi£^J&UT, iift£B*«&M£*&il»&&* 
TSi&7 l e§l£J£$U WES7tlBI©<g£7t*MB»&S 
»C±-3Tffl«-r*^i:K:«fcO. tfrEB**KI»]±<D*SJ6 

[0 0 2 7] *^BJ©7i?7^yv'h l J^X^aS^ 
gBtlJcntf, y-hE», V-*E*2fetfSfflth7> 

S^Kf* ■ 

r ■: • [0 0 2 8] ^fe,-' tt3MftifiSMt¥*m# 5 fc * - 

. m&-r%£o\zmmmmi>m.i$,2txT^i:h, ^bxh 

[0 0 2 9] *flth7>-^X^i:iB*«attt, 

SP^«e^n*»<3>^i7 h*-;u£^Lx«Msn. 

3>^i7 h*-;u^x©$aii ©Eftsin^gALifc 

[0030] iimtettK®B**&mi;:&ii-f* 
n p^fiK $ n. si \z mytWktfBtfL s nt ^ s d t 

fflgi^<tCt*5T't. ¥£fctt«£LTElfillK!£ 
»rit"T* Jit a^fiffi*l6l±S-&5Ci; 
j&?X'£5. 

[0 0 3 1 ] S^i:. &ftBt©*ffi#BJism«©aiffi<!: 

UTEi^**»*-r*r.t**T€r*. 
[0032] £tz, m7imw&* <Dwmw.m<Dm&T& 
t*>»)«snTH4^tcj:o. B8rr*B*«KH± 

[0033] %t>\z. &ytwuzmm&mmwm&2ntz 
h<DT-$>zztiz£K>, ffimzmmmmvmmTmzb 
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7 

[0 0 3 4] *f^©7*T--f :/vh'J**S!iBtii«jj* 

zmm&mm&i&f&rzTmt. m?$&mm±izwmn 

RCiSMtillt. *»Clfi»ttS*r*aE3tKS 
[0 0 3 5] S&fc, X7f>^SilT, ^^^7 

[0 0 3 6] *3tKtt*T«8MST» 0 . ffiftlfi© 

* c t & < SftiiB £»j«-r Set j&t-r # 

[0 0 3 7] Sfc. *mW<D7{7 9-4 7-?h>)2 7.mm 

■*»6ttspi»tt©flim«»ii!i*»<a-rsxat. «ra*e 

©«»T«t*>es»^WH*flE«J:<,. ffiSfcit^K* 
JBjfc-tSdttf^CS*. .... 

[0 0 3 8] *fSIH©7*7V:7v hWXSKii 

UT,6flT£-fr&<Tt>. 7*7V:/v Ml 
[0 0 3 9] 

[0 0 4 0] (HJfi©»*l) H17SSH4Sffll»T, 

i2iiii £*»**7*T--r:/vMj 

SB. 03«02©A-A^tr*3lt^»rffiS. 04«# 

So 

[0 0 4 1 ] 01 75S0 3 IC^TJ: 5 fc. #fgWC&fc> 

2. y-he«3. y-7E»4. mmmmms. n> 



(5) 

<? 

;i/^-i ost;»iR]«si 2 to 

[0 0 4 2] iIh7>-/X^2(t y-htffil 4. 

y- momr 1 5 . v-7.m® i6, >*« i 

7 . ¥*flcM 18. V -XiMEi 19. h'H >«i^ 
EH 2 0*>5ifJSnTH4. 
[0 0 4 3] V-X«ffil 6 tV-7E«4 fcttV— X 
io SiE^l 9(Cckc.TS^$tl. h'W>Sll7i:l 
«M8tttHW >S«SE*2 0JcJ:oT3>3'^ h 

[0044] jisjtK 7 fa, nniftKii5±cDM«f 8 

[0 0 4 5] £<8«kSfcaESSjK8«©«iS>5ri£«, Bl 
4 (a) (C^f«fce>tC. #7**>e>ft*«S*ttXfil± 
(C. TaSfdiA 1 JSfc^/ty^iJ >'^ffi»C«fcoT*« 
U /^-z>^T5ril;ioTy- hEiS83;R.tfy 
20 -MI14^Mt4„ 

[0046] ^tc. y- h*e&ig i 5 emmrz. y- 
hmmm i 5 1 ltii, y- heh 3 s^y- hmn i 

fcm^fcit-TJSlAS^ - • .. c . .„ 

[0 0 4 7] y— MfifiUftl 5±(C. (SEECVDffiSfc 
(i^XYCVDSiaoI^iMl'S^ilLT/t 

*-x>yu y5XvK-e>yjs*fcfa<snaiai-f* 

[0 0 4 8] ^(C. I TO*Oi«ft»tttO#fl*l 

-r<&v-^»tteifti 9. »iiti«K>iii 7ti$ 

f«8i *«»«K8SHET* K U-f >«^EH 2 0 £J£ 
(£U Al. Ta, Cr. MoJftlJ I TOf^ffi^T 
y-7.EH4Sr^BK-r^<, 
[0 0 4 9] Jp'J-fS K#©*i62WTlfil»tt 

40 m&5\Z?>9? h*-;U6£J§M£UT. JHKM&RK5 
±£ I TO«©S9ifc*«4©*mTH*«ffi8 SrJBffc 

[0 0 5 0] Hi?!*® 8 te, =i>^^ h7i>-;|/6Sr^-L 
TKW>ft«E«2 0ij|«Sft. KW>tffil 7 

[0 0 5 1 ] f LT, 04 (b) (d^Ti^ir. ia*tt 

*g^H5^X-y^>yL. SF B 1^lS5©H^mS8K 
so 1£»J*T*. 
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to 05 2] z.<Dtz. wmmm8*n$'--yif-?z> 

Xy^y^&tC^Tte, ^y^X^ffl^fcy 7 
^75V 7-1 *>Xy^>?lZWi%.2nZ>b<DT°ltt£<. 
#l;U;£yx-.y M7f>^l;J:oTi2 1 ^figbTfc 

[0 0 5 3] 04 (c) lC^-rj;5tC, 7£5V 

!*T«.-<!:(CJ:oTiei»ttR^«tt^Wt-^1»Ii2 2 

[0 0 5 4] fit, 04 (d) (C^Ti^fC, SSStt 
R^«tt<&^1-5M)I§2 2mmfflWutft 

[0 0 5 5] ^©itr. jS3tW7 0affl*«H**tt8 0 

«tffci«H-¥iH±K:ffi«T*J:5E»j«Tntf, 

[0 0 5 6] -.»ttil7.©»»fcl5T»4;. s *f-*i'Sf5.?«- 
U-f S K*©#«IHlS*IBt>*itfJ:<. 

[0057] mytm7 otmtLT&mnmoho&m 
una. ■smsm. -r«tto-6y-hE*3R^y- 
xie^ 4 ± tctsit m*©i&^« 7 *«»ric snxi^fc 

#K H**«8ty-hE*3&z;y-XB*4©WT 

[0 0 5 8] #7*a»e>fc5t&SttK«l±fc:. 
*7-7^M-10. ITOI^^^till 

[0 0 5 9] ItDi^lcLT^LfcT^f^^MJ 
*X*1£9 t»[6lS*l 2 is-Mm&ftVTto 

[0 0 6 0] ikfC. 0 5&tf0 6£ffl(^T. #f£HJ]©f& 

0 6 B%^£ft<D£K&££&«* 

[0 0 6 1 ] #f&9tt?tt. B*Ht&8M(;:&ftK7£(£ 



(6) 

/(? 

3fcK 7 ©«%>*< fcD, B**ffi8H±*««§lWt:fi* 
LT^SifCd «0tR7j&<ifcWlTb$H. *B&2 
3 (i&<5><, 

[0 0 6 2] £©fc#>, «3tR7CD«t:t3^T3l£4 6 Wa 

[0 0 6 3 ] 0 6 fc^r^tc:, 7^r-f77MJ^7 
io 12 5CJ; 0. a«tC*fLT2fi|{b®S^fToTji7 , dK 

7©*£ttau aEjti«7*«^nT^**»s*»*ttatE 

[0 0 6 4] I©i5HLT, 7^7^ 7 V MJ^ 7. S 

«9©#jbt. in*«a8Pi±©«awttStt**aE"r 

[0 0 6 5] mM<DMf&2) ®7&m^T. &$£W<D 

<fl©^s^sss^©S!jt*ffitct3.^Tiawr-5. 

[0 0 6 6] B 7 fciwTJ: 3 fc,-*SSWi 

ii^iin &m&&m 1 ; ■ ? >*?7>*i-y- 

v Jk Jgftffil 7 RtfH5KfBffi:8 #> £ftS7'#^ 77 k'J. 
i7 7.*1S9i. tt»ISiv. ! 45-7^WT:1.0&; 
t«tt|nl«« 1 1 1 2 i©WK»flJi.l . 

3££JAbT«J$.£*lTl>5. 

[0067] mxm 7 «, mmmmm 5 ±<Dmmmm 8 

[0 0 6 8] £©J:5fcttl&*Sg1t©«ifi;#ft«. 31 

tr, y-hE«. y-h«a, y-HBW, 

K. y-*«*. fl/OlI, V-*ttl«EEiR&tf K 
U-f >^E^^:^b. AK Ta, Cr, Moic/t 
« I TO^ffl^TV-XES45MT5„ 

[0 0 6 9] #u fcfx;k7;ka-;i/&. 7£"J 

40 *f*«»*ffl^T. HRg«6gaBi5£J&j£U BMil&tt 
m5lZ3>?2 H#-MMLT. JIIINfiHR5±IC 
I TO»Ci«ft*itt©tt»TfIill«i 8 S»J«t 
•5. H*«ffi8«, n>^i? N*-;i/^LT KH > 

[0070] nisfettTfcfiBw©ie«tt£#-r*#»£ 

LIU Zk&mT'Mf&Ztl&jJy-y-Olir-lzm^Z 
[0 0 7 1 ] ^bT. Iili8?7X^tLT. Hfe 
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J] 

mmms* 1-2 W mMu mmi&Bmsowmmm 

[0 0 7 2] MMiLTH #7-7^;i^-©& 

■r B i^i»i^ 5 ©p**® 8 nvktfmmmm 8 ©/iiiTBB 
z>z\twzz>. 

[0073] z<Dt%. %m<DMmi tmm\z, mmm 

=b©£ffl^Tt>£t,^\ -^©Jl^ti^tt^X^x-.y 

* %> l < «nfi«!|sf* v it x^ + ->»re * 

ii:&<fB*lyf>i'l/T, iB3g«ffi 8 W&tfHsiS 

[0 0-7 4] tf^X^&ttSlftftttSKl JhlC; 

*7^7^fM-'l 0-. ■•I"TO<IP^5«;S^lHj«ffil 1 ■• 

[0 0 7.5);i©ck3iIbT^J&b*:7£?x4 ^^.h 'J 
^XS*9.iMfS]»ffil 2 it, y-;Hffl^lTli. 

[0 0 7 6] 

-r«&ctfft<ftQ. iip***<"r*jii!ii»-c#*fc 
[0077] ast. a>ttttt«««*«»3&»6*-&^ 

[0078] *tz. mmb7>i?x*twmnmtte, 

9. =3>^^ h*-;u»TO««JioEl^an*BSifc 



(7) 

A? 

[0079] ■inifiMi0!>M«imiztt«rft 

lz£0. TO^ttli LTE[6]It ^ u i*?ft 
[0 0 8 0] XXMOSB^HXmSOXBi 
«IibTSl^IS:M-r5uij!)5Tt5fc* > £^£, 
io [0 0 8 1] *ftNtf*40B*«&C!)JlflrFtt 

l:t»rtSnTt»5uil:J:t), Harass 

o«*iai©«^fceH-r*«flii©Ei6iiSLnjc«t-3T. 

[0 0 8 2] SSK, XXMttJimifiMRA<SfefiStlfe 
[0 0 8 3] *»W©7f f / h U fXISHfta^ 

20 *&w<Dm&jjmz£ti\-£, y-hEi; v-xiaw 
itx ^ ^ > c t ic * d Twmnmm&mm&m 

so [0 0 8 4] 2*>lZ, X^fy^SiLT, £$77 

□ * ©its i« B B B **gi * n t # * . 

[0 0 8 5] 3itz. jS3tBttt*T«»JIBT»0,- iSTtSI© 
[0 0 8 6] *58W07i'7--r^hU^^S!* 

a**se©sit*&tc«fcn«, y-hEH, v-t.e 

[0 0 8 7] *^^©7^^^^vh>j^xga^ B B B g^ 
so S«O^RS«4*ffilcJ:ntf, y-hE^. 
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(8) 

13 

ztzzmfflmmmzi&f&L, mmmm.m±.\zwmmm* 
mux, mmnmmizi&m&zm-rz>mftWi$:Mi& 
u mKm<Dm&%:¥mwm&£\z£-oTffli£{,. mm 

[0ffi©ffi¥&l*9n io 
*. 

[0 2] H 1 « 7? f -f ^7 h "J * Al«t*t 
¥IitJb5. • . . 

[0 3] 02©A-Aig§l!;:i5tt-56Brffi0T<&-5. 
[04] (a). ~ <d) fcMs3eiJI3K:«fc>4«ga*8« 
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(54) LIQUID CRYSTAL DISPLAY DEVICE, ITS MANUFACTURE AND DEFECT TEST METHOD FOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix liquid crystal 
display device and its manufacture with a high numerical aperture and 
suppressing the occurrence of cross talk and a defect inspection 
method for the active matrix liquid crystal display device detecting an * 

electric short between pixel electrodes each other. ■• * ■-- - 

SOLUTION: A thin film transistor 2, gate wiring 3 and source wiring 4 r 
are formed on an insulation substrate 1. Then, an interlayer insulation- 
layer 5 is formed using clear organic resin material having an insulation 
property, and a contact hole 6 is formed on the interlayer insulation film 
5, and a pixel electrode 8 is formed on the interlayer insulation film 5. 
The pixel electrode 8 is connected electrically to the thin film transistor :L - 
2 through the contact hole 6. Then, the pixel electrode 8 is used as a 
mask, and the interlayer 5 is etched self^adjustingly by reactive ion 
etching using an oxygen plasma, and a groove is formed between the 
pixel electrodes 8 on the interlayer insulation film 5. Further, light shield 
films 7 are formed on the groove and the contact hole 6, and an 
alignment layer is formed, and an active matrix substrate 9 is finished. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor prepared near the intersection of gate wiring, source wiring, and said 
gate wiring and said source wiring, In the active matrix liquid crystal display which has a pixel electrode 
for impressing an electrical potential difference to the liquid crystal layer connected to said thin film 
transistor The interlayer insulation film which consists of highly transparent organic resin is formed in 
the upper part of said gate wiring, said source wiring, and said thin film transistor. The active matrix 
liquid crystal display characterized by forming said pixel electrode on said interlayer insulation film, and 
forming the light-shielding film which has insulation in said pixel inter-electrode. 
[Claim 2] Said light-shielding film is an active matrix liquid crystal display according to claim 1 
characterized by consisting of a low dielectric constant ingredient..* -;w 

[Claim 3] Said thin film transistor and said pixel electrode are an active matrix liquid crystal display 

according to claim 1 or 2 characterized by connecting through the contact.hole which pierces through 

said interlayer insulation film, and forming said light-shielding film also in- said contact hole. 

[Claim 4] The active matrix liquid crystal display according to claim t~to 3 characterized by forming a 

slot in the part located in said pixel inter-electrode of said interlayer insulation :film; and forming said 

light-shielding film in said slot. ^:c~$hi%.-y.''*z ii'r" m : . 

[Claim 5] The front face of said light-shielding film is an active matrix liquid* crystal display according to - 

claim 1 to 4 characterized by being located on the front face of csaid> pixel electrodejrand.an ^abbreviation : 

same flat surface. k =c : : t\:*:?. 

[Claim 6] Said light-shielding film is an active matrix liquid crystal display according to claim 1 

characterized by being formed also in the periphery lower part of an each the electrode of said pixel. 

[Claim 7] Said light-shielding film is an active matrix liquid crystal display according to claim 6 

characterized by dyeing said interlayer insulation film. 

[Claim 8] The thin film transistor prepared near the intersection of gate wiring, source wiring, and said 
gate wiring and said source wiring, In the manufacture approach of an active matrix liquid crystal display 
of having a pixel electrode for impressing an electrical potential difference to the liquid crystal layer 
connected to said thin film transistor The process which forms in the upper part of said gate wiring, said 
source wiring, and said thin film transistor the interlayer insulation film which consists of highly 
transparent organic resin, The process which forms said pixel electrode on said interlayer insulation film, 
and by etching said interlayer insulation film by using said pixel electrode as a mask The manufacture 
approach of the active matrix liquid crystal display characterized by having the process which forms a 
slot in said said pixel inter-electrode interlayer insulation film, and the process which forms in said slot 
the light-shielding film which has insulation. 

[Claim 9] The manufacture approach of the active matrix liquid crystal display according to claim 8 
characterized by using the reactive ion etching using the oxygen plasma as said etching approach. 
[Claim 10] Said light-shielding film is the manufacture approach of the active matrix liquid crystal display 
according to claim 8 or 9 which is organic resin and is characterized by carrying out carrying out 
vacuum suction of the formation of said light-shielding film. 

[Claim 1 1] The thin film transistor prepared near the intersection of gate wiring, source wiring, and said 
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gate wiring and said source wiring, In the manufacture approach of an active matrix liquid crystal display 
of having a pixel electrode for impressing an electrical potential difference to the liquid crystal layer 
connected to said thin film transistor The process which forms in the upper part of said gate wiring, said 
source wiring, and said thin film transistor the interlayer insulation film of the tingibility which consists of 
highly transparent organic resin, The manufacture approach of the active matrix liquid crystal display 
characterized by having the process which forms said pixel electrode on said interlayer insulation film, 
and the process which dyes said interlayer insulation film opaquely by using said pixel electrode as a 
mask. 

[Claim 12] The thin film transistor prepared near the intersection of gate wiring, source wiring, and said 
gate wiring and said source wiring, In the defective inspection approach of an active matrix liquid crystal 
display of having a pixel electrode for impressing an electrical potential difference to the liquid crystal 
layer connected to said thin film transistor Form in the upper part of said gate wiring, said source wiring, 
and said thin film transistor the interlayer insulation film which consists of highly transparent organic 
resin, and said pixel electrode is formed on said interlayer insulation film. The defective inspection 
approach of the active matrix liquid crystal display characterized by inspecting the short circuit of said 
pixel electrodes by forming in said pixel inter-electrode the light-shielding film which has insulation, and 
measuring the width of face of said light-shielding film by optical image inspection. 



[Translation done.] : - 
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damages caused by the use of this translation. ^amag^s c.?u -y ? » n i 
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3.1n-the drawings, any words are not translated. Vh, i?;^ ^ ^ -r- >crv >:•* : 

DETAILED DESCRIPTION . : ^ ! . i: v 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates [ a liquid crystal display and its manufacture approach 
list ] to the defective inspection approach of an active matrix liquid crystal indicating equipment 
especially about the defective inspection approach of a liquid crystal display at the active matrix liquid 
crystal indicating equipment using a thin film transistor, and its manufacture approach list. 
[0002] 

[Description of the Prior Art] In an active matrix liquid crystal indicating equipment in recent years, 
development of the large capacity which aimed at the high definition display, and the active matrix liquid 
crystal indicating equipment of high density is prosperous. 

[0003] In order to realize such an active matrix liquid crystal display, as shown in drawing 8 thru/or 
drawing 10 , the active matrix liquid crystal display which forms in a different layer through an interlayer 
insulation film 56 the thin film transistor 53 prepared near the intersection of the gate wiring 51, source 
wiring 52 and the gate wiring 51, and source wiring 52 and the pixel electrode 55 for impressing an 
electrical potential difference to the liquid crystal layer 54 connected to the thin film transistor 53 is 
proposed. 
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[0004] The sectional view showing the active matrix liquid crystal indicating equipment of the former 
[ drawing 8 ], the top view showing a active-matrix substrate [ in / in drawing 9 / drawing 8 ], and 
drawing 10 are the sectional views in the B-B line of drawing 9 . 

[0005] In drawing 8 thru/or an active matrix liquid crystal display of a configuration like drawing 10 , 
since it can form so that the pixel electrode 55 may be superimposed on the gate wiring 51 and source 
wiring 52, a numerical aperture can be sharply made high. 

[0006] drawing 8 thru/or drawing 10 — setting — 57 — an insulating substrate and 58 — a gate 
electrode and 59 — gate dielectric film and 60 — the semi-conductor film and 61 — a source electrode 
and 62 — a drain electrode and 63 — source connection wiring and 64 — for a active-matrix substrate 
and 67, as for a color filter and 69, a counterelectrode and 68 are [ drain connection wiring and 65 / a 
contact hole and 66 / a light-shielding film and 70 ] opposite substrates. 

[0007] On the other hand, the approach of forming in a active-matrix substrate the light-shielding film 
(black matrix) currently formed in the opposite substrate is proposed as an option for raising a numerical 
aperture. 

[0008] If a light-shielding film is formed in a active-matrix substrate, since it is not necessary to take 
into consideration the lamination precision at the time of sticking a active-matrix substrate and an 
opposite substrate, it becomes unnecessary to form a light-shielding film more greatly, and a numerical 
aperture can be made high. . t 

[0009] As an example which formed the light-shielding film in the active-matrix substrate; the active 
matrix liquid crystal display using gate wiring and source wiring as.a light-shielding film is.proposed as 
indicated by JP,2-207222,A. 
[0010] 

[Problem(s) to be Solved by the Invention] Although it becomes unnecessary to form a light-shielding 
film more greatly and a numerical aperture can be made high in the active^ matrix liquid crystal indicating 
» equipment currently indicated by JP,2~207222,A mentioned above since it is notvhecessary to take into; 1 
consideration the lamination precision at the time of sticking a aGtive^matrix substrate and an opposite 
substrate, it is necessary to useraametal asvgate. wiring and source) wiring, and theresis&a* trouble that the 
reflection factor of the light of a light-shielding film is high, and display* gracecbeeomes low.: . ;i : vr : sr. 
[0011] Moreover, in the active matrix liquid crystal display which formed gate wiring; source wiring,' and a 
thin film transistor and a pixel electrode in a -different layer through an interlayen insulation film, since it 
can form so that a pixel electrode may be superimposed on gate wiring and source wiring, a numerical 
aperture can be sharply made high, but since it is formed so that a pixel electrode may be overlapped on 
gate wiring and source wiring, a cross talk poses a problem. 

[0012] Furthermore, if it forms so that a pixel electrode, gate wiring, and source wiring may not be 
superimposed in order to avoid this cross talk, optical leakage occurs from the periphery section of a 
pixel electrode by orientation turbulence of the liquid crystal layer resulting from the electric field of the 
longitudinal direction of adjoining pixel electrodes, and there is a problem that the fall of contrast arises. 
[0013] Furthermore, when carrying out patterning of the pixel electrode and the pixel electrodes which 
adjoin each other by poor etching are not separated, these pixel electrodes that were not separated 
short-circuit electrically, they serve as a defect, but such a defect has the problem that a defect is 
undetectable, if the light is not made to switch on as a liquid crystal display. 

[0014] This invention is made in view of the above conventional troubles, and a numerical aperture is 
high and it aims at providing the active matrix liquid crystal indicating equipment which suppressed 
generating of a cross talk, and its manufacture approach list with the defective inspection approach of 
an active matrix liquid crystal indicating equipment of detecting the electric short circuit of pixel 
electrodes. 
[0015] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, the active matrix liquid 
crystal display of this invention according to claim 1 The thin film transistor prepared near the 
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intersection of gate wiring, source wiring, and said gate wiring and said source wiring, In the active matrix 
liquid crystal display which has a pixel electrode for impressing an electrical potential difference to the 
liquid crystal layer connected to said thin film transistor It is characterized by forming in the upper part 
of said gate wiring, said source wiring, and said thin film transistor the interlayer insulation film which 
consists of highly transparent organic resin, forming said pixel electrode on said interlayer insulation film, 
and forming the light-shielding film which has insulation in said pixel inter-electrode. 
[0016] The active matrix liquid crystal indicating equipment according to claim 2 is characterized by said 
light-shielding film consisting of a low dielectric constant ingredient in the active matrix liquid crystal 
indicating equipment according to claim 1. 

[0017] An active matrix liquid crystal indicating equipment according to claim 3 is connected through the 
contact hole where said thin film transistor and said pixel electrode pierce through said interlayer 
insulation film in an active matrix liquid crystal indicating equipment according to claim 1 or 2, and it is . 
characterized by forming said light-shielding film also in said contact hole. 

[0018] The active matrix liquid crystal indicating equipment according to claim 4 is characterized by 
forming a slot in the part located in said pixel inter-electrode of said interlayer insulation film, and ■* 
forming said light-shielding film in said slot in the active matrix liquid crystal indicating equipment 
according to claim 1 to 3. ■*. . **■-> 

[0019] The active matrix liquid crystal indicating equipment according to claim 5 is characterized by 
locating the front face of said light-shielding film on the front face. of said pixel electrode, and an:- p' ■■ 
abbreviation same flat surface in the active matrix liquid crystal indicating equipment according to claim - • 
1 to 4. • * 

[0020] The active matrix liquid crystal indicating equipment according to claim 6 is characterized by 
forming said light-shielding film also in the periphery lower part of an each the electrode of said pixel in* 1 

the active matrix liquid-crystal indicating equipment-according to~clainv:tr *: -r- - - r~ v V: ,~ 

[0021] The active matrix liquid crystal: indicating equipment according to~clairrv7'is characterized iby ; ; n v\, < . : 
dyeing said interlayer. insulation film by said light-shielding film invthe :aetive matrix' liquid crystal u<*. ;:> 
bit ii ; :indieatingrequipmenttaccording:±o :elairm6:< rt&j^i-s-xz&trjr^: ^^Btmrs-ont^rn^^i: -xi ?.Qrv^ r^cr^rv.c: t: .<•:.: 
" [0022]~The manufacture approach -of ^an> active matrix liquid crystail^display according to claim^8r:The~thin^ ; :. 

film transistor prepared nearthe intersection of gate wiring, source wirings and said gate wiring and said 
source wiring, In the> manufacture approach of an active matrix liquid crystal: display of having a pixel;; - 
electrode for impressing an electrical potential difference to the liquid crystal layer connected to said 
thin film transistor The process which forms in the upper part of said gate .wiring, said source wiring, and < \ 
said thin film transistor the interlayer insulation film which consists of highly transparent organic resin, 
The process which forms said pixel electrode on said interlayer insulation film, and by etching said 
interlayer insulation film by using said pixel electrode as a mask It is characterized by having the 
process which forms a slot in said said pixel inter-electrode interlayer insulation film, and the process 
which forms in said slot the light-shielding film which has insulation. - - - ■ 

[0023] The manufacture approach of an active matrix liquid crystal indicating equipment according to 
claim 9 is characterized by using the reactive ion etching using the oxygen plasma as said etching 
approach in the manufacture approach of an active matrix liquid crystal indicating equipment according 
to claim 8. 

[0024] In the manufacture approach of an active matrix liquid crystal indicating equipment according to 
claim 8 or 9, said light-shielding film is organic resin, and the manufacture approach of an active matrix 
liquid crystal indicating equipment according to claim 10 is characterized by carrying out carrying out 
vacuum suction of the formation of said light-shielding film. 

[0025] The manufacture approach of an active matrix liquid crystal display according to claim 1 1 The 
thin film transistor prepared near the intersection of gate wiring, source wiring, and said gate wiring and 
said source wiring, In the manufacture approach of an active matrix liquid crystal display of having a 
pixel electrode for impressing an electrical potential difference to the liquid crystal layer connected to 
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said thin film transistor The process which forms in the upper part of said gate wiring, said source wiring, 
and said thin film transistor the interlayer insulation film of the tingibility which consists of highly 
transparent organic resin, It is characterized by having the process which forms said pixel electrode on 
said interlayer insulation film, and the process which dyes said interlayer insulation film opaquely by 
using said pixel electrode as a mask. 

[0026] The defective inspection approach of an active matrix liquid crystal display according to claim 12 
The thin film transistor prepared near the intersection of gate wiring, source wiring, and said gate wiring 
and said source wiring, In the defective inspection approach of an active matrix liquid crystal display of 
having a pixel electrode for impressing an electrical potential difference to the liquid crystal layer 
connected to said thin film transistor Form in the upper part of said gate wiring, said source wiring, and 
said thin film transistor the interlayer insulation film which consists of highly transparent organic resin, 
and said pixel electrode is formed on said interlayer insulation film. It is characterized by inspecting the 
short circuit of said pixel electrodes by forming in said pixel inter-electrode the light-shielding film which 
has insulation, and measuring the width of face of said light-shielding film by optical image inspection. 
[0027] According to the active matrix liquid crystal display of this invention, gate wiring, By forming in 
the upper part of source wiring and a thin film transistor the interlayer insulation film which consists of 
highly transparent organic resin, forming a pixel electrode on an interlayer insulation film, and forming the 
light-shielding film which has insulation in pixel. inter-electrode Sincent isvnot necessary to take into ,, 
consideration the lamination precision at the time of sticking a active-matrix substrate and an opposite 
substrate, it becomes, unnecessary to form a light-shielding film more greatly, -and a numerical aperture - 
can be made high. m: ."v rx- •«■» 

[0028] Furthermore;: aHight-shielding film can suppress generating of a cross^ talk, even ;if the* pixel ■ r-~ 
electrode is formed so that it may superimpose on gate wiring and'source- wiring on an interlayer 
insulation film by consisting of a low dielectric constant ingredient r~r™ ~ - ^r-.^^rv r ~ ~ .. 
[0029] Moreover,-byrforming the light-shielding film , also in the contact:hole, :it .connects through the -v* 
contact/hole which pierces, through. an interlayer insulation film, andntheyi-ean carry -:6uti.[* turbulence^/ a i 
thincfilm transistor and a pixel electrode cannot be conspicuous; ornehtationrtiirbulence ofi-the liquid r^e , 
crystal layer in:the;\contaGt?hole:sectionr. and ]c j; r ^ ik ^? crv*a*.l taper -.o Th&n;<rru>rVrTi •«*> jtr&x-s «;:7v.: . 

[0030] Moreover, since a level difference with the parkin which the pixel* electrode^and the^ pixel- 
electrode are not formed by forming a slot in the part located in the pixel inter-electrode of an 
interlayer insulation film, and forming the light-shielding film in the slot can be lost and the orientation 
film can be formed as a flat condition, display grace* can be raised: - *v v."--' : . ; . 

[0031] Furthermore, by being located on the front face of a pixel electrode, and an abbreviation same 
flat surface, the front face of a light-shielding film can lose the level difference of a light-shielding film 
and a pixel electrode, and can form the orientation film as a still flatter condition. 
[0032] Moreover, it can prevent that optical leakage occurs from the periphery section of a pixel 
electrode by orientation turbulence of the liquid crystal layer resulting from the electric field of the 
longitudinal direction of adjoining pixel electrodes by forming the light-shielding film also in the periphery 
lower part of each pixel electrode. 

[0033] Furthermore, a light-shielding film can form a light-shielding film also in the periphery lower part 
of a pixel electrode simple by dyeing an interlayer insulation film. 

[0034] According to the manufacture approach of the active matrix liquid crystal display of this 
invention The process which forms in the upper part of gate wiring, source wiring, and a thin film 
transistor the interlayer insulation film which consists of highly transparent organic resin, The process 
which forms a pixel electrode on an interlayer insulation film, and the process which forms a slot in a 
pixel inter-electrode interlayer insulation film by etching an interlayer insulation film by using a pixel 
electrode as a mask, By having the process which forms in a slot the light-shielding film which has 
insulation, it is accurate in self align and a light-shielding film can be formed in a active-matrix substrate 
simple. 
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[0035] Furthermore, by using the reactive ion etching using the oxygen plasma as the etching approach, 
an anisotropy can be etched, an interlayer insulation film can be etched by the ability making a pixel 
electrode into a resist, and a slot can be formed with a sufficient precision. 

[0036] Moreover, a light-shielding film is organic resin, and it can form a light-shielding film by carrying 
out carrying out vacuum suction of the formation of a light-shielding film, without including air bubbles. 
[0037] Moreover, according to the manufacture approach of the active matrix liquid crystal display of 
this invention The process which forms in the upper part of gate wiring, source wiring, and a thin film 
transistor the interlayer insulation film of the tingibility which consists of highly transparent organic resin, 
By having the process which forms a pixel electrode on an interlayer insulation film, and the process 
which dyes an interlayer insulation film opaquely by using a pixel electrode as a mask It is accurate in 
self align and a light-shielding film can be formed in a active-matrix substrate simple, it is accurate also 
for the periphery lower part of a pixel electrode in self align, and a light-shielding film can be formed 
simple. 

[0038] According to the defective inspection approach of the active matrix liquid crystal display of this 
invention Form in the upper part of gate wiring, source wiring, and a thin film transistor the interlayer 
insulation film which consists of highly transparent organic resin, and a pixel electrode is formed on an 
interlayer insulation film. Even, if it does not make the light switch on as a liquid crystal display by . f - 
forming in pixel inter^electrode the .light-shielding film which has\insulation, measuring the width of face 
of a light-shielding film by optical image inspection, and inspecting:the short circuit of pixel electrodes; 
the/short circuit of pixel electrodes.can be inspected in the state rofacactive-matrix substrate. 
[0039] • . 

[Embodiment of the Invention] The gestalt of operation of this invention's explained ?using; drawing 1 • - ~ t; 
thru/or drawing l i ; < • . • < ^^ v ,^ , ... . *. 

: .[004Q]rCGestalt .1* of operation) The liquid crystal display and Jts manufacturer approach: of this -invention-* 
% arevexplained using drawing 1 thru/or drawing .4 . The sectional view^showing the liquid crystal display -v.* \ 
i : concerning this. invention. in drawingfdr ;- the,top: view showing a active-matrix^ substrate: [r in /» in. drawing s? <*.vn*-t 

. -\ ' :2"A drawing 1: ] w a?sectional'view.?[rin ?h in: drawing 3 ;/:the A~A line "of ^ drawing 2 ], t andr tdrawing^ are- ~ -am rv 
~: v» process drawings showing' the -manufacture approach ;of the liquid xrystahdisplay, concerning cthrs*»?^-"-zc"Oi^? 
invention. •? \f *v r :r;::C.-r;j - . rsh^r * • * ' • 

[004 1 4 ] As shown in drawing 1 thru/or drawing 3 , the liquid crystal-display concerning- this invention *: \ - 
encloses the liquid crystal layer 1 3 between the active-matrix substrate 9 which consists of the 
insulating substrate 1, a thin film transistor 2; the gate wiring 3, sourcerwiring.4, an interlayer insulation 
film 5, a contact hole 6, a light-shielding film 7, and a pixel electrode 8, and the opposite substrate 12 
which consists of the insulating substrate 1, a color filter 10, and a counterelectrode 11, and is 
constituted. 

[0042] The thin film transistor 2 consists of the gate electrode 14, gate dielectric film 15, the source 
electrode 16, the drain electrode 17, semi-conductor film 18, source connection wiring 19, and drain 
connection wiring 20. 

[0043] The source electrode 16 and source wiring 4 are connected by the source connection wiring 19, 
and the drain electrode 1 7 and the pixel electrode 8 are connected by the drain connection wiring 20 
through the contact hole 6. 

[0044] Being formed in a contact hole 6 is desirable while a light-shielding film 7 is formed between the 
pixel electrodes 8 on an interlayer insulation film 5. 

[0045] Such a manufacture approach of a liquid crystal display forms the gate wiring 3 and the gate 
electrode 14 on the insulating substrate 1 which consists of glass by depositing and carrying out 
patterning of Ta or the aluminum by the sputtering method, as shown in drawing 4 R> 4 (a). 
[0046] Next, gate dielectric film 15 is formed, independent in silicon nitride or silicon oxide deposited by 
the tantalum oxide formed by anodizing the gate wiring 3 and the gate electrode 14 as gate dielectric 
film 15, the aluminum oxide, or the plasma-CVD method — or it combines and uses. 
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[0047] On gate dielectric film 15, patterning of the semi-conductor film 18 is deposited and carried out 
by the low voltage CVD method or the plasma-CVD method, and the source electrode 16 and the drain 
electrode 1 7 are formed in self align with the plasma doping method or low acceleration ion-implantation. 
[0048] Next, the source connection wiring 19 which connects the source electrode 16 and source wiring 
4 electrically, and the drain connection wiring 20 which connects the drain electrode 17 and the pixel 
electrode 8 electrically are formed using a conductive ingredient with transparent ITO etc., and source 
wiring 4 is formed using aluminum, Ta, Cr, Mo, or ITO. 

[0049] Furthermore, polyimide etc. is transparent and colorless, using the ingredient which has insulation, 
an interlayer insulation film 5 is formed, a contact hole 6 is formed in an interlayer insulation film 5, and 
the pixel electrode 8 is formed with a conductive ingredient with transparent ITO etc. on an interlayer 
insulation film 5. 

[0050] It connects with the drain connection wiring 20 through a contact hole 6, and the pixel electrode 

8 is electrically connected with the drain electrode 17. - 

[0051] And as shown in drawing 4 (b), using the pixel electrode 8 as a resist, by. the reactive ion etching . 

using the oxygen plasma, an interlayer insulation film 5 is etched in self align, and a . slot 21 is formed 

between the pixel electrodes 8 of an interlayer insulation film 5.. t.v- 

[0052] At this time; an interlayer insulation-film 5 may be etched using *as a resist .the photoresist used 

when xarrying out patterning of the .pixel electrode 8, a slot 21 maybe*formed;:ittis/.not limited tovthe : o > i * 

reactive ion etching which used the oxygen plasma about the etching approach, and\ar slot 21* may be: — 

/formed'by wet etching.-?; * *v .*-;?*•: 'V.? o? ■--:*■■ '.wv.^-.-v ■ »■„ : ^r^nj^r . -• ;:; : v r 

[0053] Next, the resin 22 which has insulation and protection-from-light nature is applied carrying out .\: 
vacuum suction onvthe: active-matrix substrate 9, as shown in, drawing 4^ (c); and:' the iresin 22 which: has^vr*/ v 
insulation and protection-from-light nature is hardened by irradiating heatings or ultraviolet rays. By - • 
applying the resin**22- which has .insulation and protection-from-light nature? ifccaniprevent ? that\airT7^cT^ * 
bubbles are genenatedrto;the resin: 22 which has-insulation and protection-from-light-nature, carrying *:-•'*■*? .r*;i 
v-outv>vacuum::suctiora^ma#r^ f. e^r^^oau.'^ sx&ir^v^rr^o' ra ... it 

[O054].rAnd by etbhingitheuwhole.surfacer^without -using the resini22A/yhichlhasdhsula^ 

protection-from^light.nature'forvarmaskre.tcr, as^ m 
has the insulation omthe pixel electrode 8; and protection-from-light nature, . a light-shielding film 7 is> > 
formed in a slot.21 and a contact hole: 6;. the orientation film is formed, and the active-matrix substrate .v* r 

9 is completed. * 

[0055] If it forms at this itime so that the front face of a light-shielding film 7 may-berlocated on the . 
front face of the pixel electrode 8, and an abbreviation same flat surface, since.the orientation film 
formed on it can be made into a still flatter condition, display grace can be raised. 

[0056] Although not limited especially, it is [ that what is necessary is just to use organic resin, such as 
an epoxy resin which added carbon black or a black pigment, or polyimide, as an ingredient of a light- 
shielding film 7 ] desirable to use a low dielectric constant ingredient. . * . •■ r 
[0057] If the thing of a low dielectric constant is used as an ingredient of a light-shielding film 7, since 
the light-shielding film 7 of a low dielectric constant is formed between the pixel electrodes 8 (i.e., a 
gate wiring 3 and source wiring 4 top), electrostatic capacity of the capacitor formed between the pixel 
electrode 8, the gate wiring 3, and source wiring 4 can be made small. For this reason, the cross talk of 
a gate signal and a source signal can be reduced. 

[0058] On the other hand, the counterelectrode 1 1 and orientation film which consist of a color filter 10, 
ITO, etc. are formed on the insulating substrate 1 which consists of glass, and the opposite substrate 12 
is completed. 

[0059] Thus, lamination and the liquid crystal layer 13 are enclosed for the active-matrix substrate 9 
and the opposite substrate 12 which were completed through a sealing material, and a liquid crystal 
display is completed. 

[0060] Next, the defective inspection approach of the liquid crystal display of this invention is explained 
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using drawing 5 and drawing 6 . The top view and drawing 6 which show the defect with which pixel 
electrodes have connected drawing 5 too hastily electrically are the schematic diagram showing the 
defective inspection approach of the liquid crystal display concerning this invention. 
[0061] In this invention, when the width of face between the pixel electrodes 8 is narrow, the width of 
face of a light-shielding film 7 also becomes narrow in connection with this and pixel electrode 8 
comrades have connected too hastily electrically as shown in drawing 5 since a light-shielding film 7 is 
formed in self align between the pixel electrodes 8, a light-shielding film 7 breaks off and it becomes a 
defect 23. 

[0062] For this reason, pixel electrode 8 comrades become possible [ detecting the defect 23 short- 
circuited electrically ] by conducting image inspection optical about the width of face of a light-shielding 
film 7. 

[0063] As shown in drawing 6 , the active-matrix substrate 9 is picturized with CCD camera 24, and it 
judges whether binary-ized processing was performed to the image, only the light-shielding film 7 was 
extracted, it inspected whether the light-shielding film 7 would have broken off, and pixel electrode 8 
comrades have connected too hastily electrically with an image processing system 25. 
[0064] Thus, the electric short circuit of pixel electrode 8 comrades can be inspected in the state of the 
active-matrix substrate 9. :.■....«.-*:••••■: : .» \ 

[0065] (Gestalt 2, of operation) Other liquid crystal display and its, manufacture approach . of. this. v 1 . r •: 
invention are explained using drawing 7 : Drawing 7 is the sectional viewvshowing other liquid crystal. : v 

displays concerning this invention. r In addition, explanation is omitted about the same part as the gestalt » v 
1 of \operation. .-.„■•■ r > • . > : .-. ■♦. 

:r "{006.6] As shown in drawing 7 , .other liquid crystal displays concerning, thisinventionvenclose the/liquid-v ,*:^y. 
■■ crystal layer 13 between the active-matrix substrate 9 which consists of 'the insulating substrate '1; a>- * : ■< 

* *thin film transistor, gaten/viring; -source- wiring-4 ran interlayer insulation^filmi'Sraccontact^ole^-Jrght-^:^*--^'*:-^ 

r > ^ shielding film 7, and a pixel electrode .8,- and the opposite substrate; t1:2 which consists >of the/insulating: v. 

substrate 1, a colorifilter 10,/and a counterelectrode 11, and are constituted? e^u.' ...-^ ... or. v v ^ ox ( .:*;r;7,-;; 
* :::^t[0O67] A'light-shielding film^dsrforimed^also in.the periphery towerlpartkdfe^^ : i 

.:: r/rniscformed between the pixel electnodes«;8^on!fan;interlayer:insu^ 2 

>[0068] Like the gestalt 1 of operation, on the insulating substrate^ which consists of glass, such ,a.m ,:"•*. .v - 
^manufacture approach of a liquid crystal. display forms gate wiring,-,a gate electrode/ gate dielectric film; v 
the semi-conductor film, a source electrode, a drain electrode, source connection wiring, and drain . 
connection wiring, and forms source, wimng_4 using aluminum, Ta, .Gr> Mo, or ITO. * : r r -. 1 .«■ 

[0069] Furthermore, using the ingredient which has transparent and colorless insulation by tingibilities, . 
such as a polyvinyl alcohol system, acrylic, or a gelatin system, an interlayer insulation film 5 is formed, 
a contact hole is formed in an interlayer insulation film 5, and the pixel electrode 8 is formed with a 
conductive ingredient with transparent ITO etc. on an interlayer insulation film 5. It connects with drain 
connection wiring through a contact hole, and the pixel electrode 8 is electrically connected with a drain 
electrode. 

[0070] What is used for the color filter formed by the staining technique as an ingredient which has 

transparent and colorless insulation by the tingibility, and the same thing may be used. 

[0071] And 1-2 micrometers of interlayer insulation films 5 are dyed in self align by using the pixel 

electrode 8 as a mask using black acid dye or reactive dye, the periphery lower part of between the 

pixel electrodes 8 of an interlayer insulation film 5 and the pixel electrode 8 is dyed opaquely, and a 

light-shielding film 7 is formed. And the orientation film is formed and the active-matrix substrate 9 is 

completed. 

[0072] That what is necessary is just to carry out like the dyeing approach of a color filter as the dyeing 
approach, since dyeing is isotropy, it can form a light-shielding film 7 between the pixel electrodes 8 of 
an interlayer insulation film 5, and in the periphery lower part of the pixel electrode 8 at coincidence. 
Thus, a light-shielding film 7 can be formed at processes fewer than the gestalt 1 of operation. 
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[0073] Although polyimide etc. is transparent and colorless as an interlayer insulation film 5 and what 
has insulation may be used at this time, like the gestalt 1 of operation by isotropic etching of isotropic 
plasma etching or wet etching in that case Using the pixel electrode 8 as a resist, etch an interlayer 
insulation film 5 and a slot is formed between the pixel electrodes 8 of an interlayer insulation film 5, and 
in the periphery lower part of the pixel electrode 8. Organic resin, such as an epoxy resin which added 
carbon black or a black pigment, or polyimide, is applied. What is necessary is to etch the whole surface, 
without hardening resin and using a mask etc. by irradiating heating or ultraviolet rays, and just to form a 
light-shielding film 7 between the pixel electrodes 8 and in the periphery lower part of the pixel 
electrode 8. 

[0074] On the other hand, the counterelectrode 1 1 and orientation film which consist of a color filter 10, 
ITO, etc. are formed on the insulating substrate 1 which consists of glass, and the opposite substrate 12 
is completed. 

[0075] Thus, lamination and the liquid crystal layer 13 are enclosed for the active-matrix substrate 9 
and the opposite substrate 12 which were completed through a sealing material, and a liquid crystal 
display is completed. Also in the gestalt of this operation, the defective inspection approach of the liquid 
crystal display of this invention can be performed like the gestalt 1 of operation. 
[0076] 

[Effect of the Invention] Like the above explanation, according to the active .matrix liquid. crystal . :> \ >; 
indicating equipment of this invention, r the interlayer insulation film which consists of highly transparent . 
organic resin is formed in the upper part of gate wiring; source wiring, and. a thin ;film:transistor, a pixel 
electrode is formed on an interlayer insulation film, and since it becomes* unnecessary to form a light— 
:shielding.film moreigreatly and-a* numerical aperturercan be made high by formingethe^light^shielding film 
which has insulation in 1 pixel inter-electrode, a bright display can be performed.:- ^ .«: e 
/[0O77^:Furthermore; since^a light-shielding film can-suppress generatingrof a-cross^talk- even if the pixel? 
electrode is formed^so that it may-superimpose\omgate wiring and :source wiring, on an interlayer ' 
insulation film by? consisting. of a low dielectric constant ingredient,: itrcan improved-display grace. 
[O0;78jiMoreover,vit connects throughrthe^contactcholeiwhich pierces .through/an interlayerunsulation 
film,cand;sinceja: thin film transistor. and a pixel electrode cannot be corispicuousLbrientation- turbulence 
of the liquid crystal layer in the contact hole section and can carry out [ t turbulence ^] by forming the 
light-shielding film also invthe contact hole, they:canHmprove display grace. rj **; . : ^ ■ - ; 

[0079] Moreover, since the orientation film can be formed as a flat condition by forming a slot in the 
part located in the pixel inter-electrode of an interlayer insulation film, and.forming the. light-shielding . 
film in the slot, display grace can be raised. 

[0080] Furthermore, since the front face of a light-shielding film can form the orientation film as a still 
flatter condition by being located on the front face of a pixel electrode, and an abbreviation same flat 
surface, display grace can be raised further. 

[0081] Moreover, by forming the light-shielding film also in the periphery lower part of each pixel 
electrode, by orientation turbulence of the liquid crystal layer resulting from the electric field of the 
longitudinal direction of adjoining pixel electrodes, it can prevent that optical leakage occurs from the 
periphery section of a pixel electrode, and generating of a cross talk and the fall of contrast can be 
prevented. 

[0082] Furthermore,* a light-shielding film can form a light-shielding film also in the periphery lower part 
of a pixel electrode simple by dyeing an interlayer insulation film. 

[0083] According to the manufacture approach of the active matrix liquid crystal display of this 
invention The process which forms in the upper part of gate wiring, source wiring, and a thin film 
transistor the interlayer insulation film which consists of highly transparent organic resin, The process 
which forms a pixel electrode on an interlayer insulation film, and the process which forms a slot in a 
pixel inter-electrode interlayer insulation film by etching an interlayer insulation film by using a pixel 
electrode as a mask, Since it is accurate in self align and a light-shielding film can be formed in a 



active-matrix substrate simple by having the process which forms in a slot the light-shielding film which 
has insulation, a manufacturing cost can be held down and a liquid crystal display with a high numerical 
aperture can be obtained. 

[0084] Furthermore, since a slot can be formed with a sufficient precision by using the reactive ion 
etching using the oxygen plasma as the etching approach, a liquid crystal display with a high numerical 
aperture can be obtained. 

[0085] Moreover, a light-shielding film is organic resin, and since it can form a light-shielding film, 
without including air bubbles by carrying out carrying out vacuum suction of the formation of a light- 
shielding film, it can obtain the high liquid crystal display of contrast. 

[0086] Moreover, according to the manufacture approach of the active matrix liquid crystal display of 
this invention The process which forms in the upper part of gate wiring, source wiring, and a thin film 
transistor the interlayer insulation film of the tingibility which consists of highly transparent organic resin, 
By having the process which forms a pixel electrode on an interlayer insulation film, and the process 
which dyes an interlayer insulation film opaquely by using a pixel electrode as a mask. It can be accurate 
in self align and a light-shielding film can be formed in a active-matrix substrate simple, precision is 
good also for the periphery lower part of a pixel electrode in self align; since a light-shielding film can be 
formed simple, a manufacturing cost can be held down and a liquid crystal display with a high numerical 
aperture can be obtained : / : : v - \. . „.„ •> »■ ^^;:t tl £ c-t-..r : vy : c^-. 

[0087]? According to the defective inspection approach of the active;matrix liquid crystal-display of this /- 
invention Form in the upper part of gate wiring, .source-wiring, and a; thin> film transistor the interlayer 
insulation film which consists of highly transparent organic resin, and a pixehelectrodeMs formed on an v - 
interlayer insulatiomfilm.:Sy forming in :pixel -inter-electrode the light-shielding film which: has- insulation,^, 
measuring the width of face of a light-shielding film by optical imagerinspection ; and . inspecting the short 
•circuit-of pixel electrodes Since-the short circuit of pixel electrodes can be rnspected^simpleinthe state 
.of a. active-matrix. substrate; beforevcompleting as a liquid crystal displayrta: defective, can^be .detected, . :. 
and; a manufacturing ;costrcan^be^heldndown.; ?;? ; > . ?\ izr .jfirtsnirvj c :L^4i^n:^:vrcr!rv;iio-- < ^m^fc- 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. . . .. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the liquid crystal display concerning this invention. 
[Drawing 2] It is the top view showing the active-matrix substrate in drawing 1 . 
[Drawing 3] It is a sectional view in the A-A line of drawing 2 . 

[Drawing 4] (a) - (d) is process drawing showing the manufacture approach of the liquid crystal display 
concerning this invention. 

[Drawing 5] Pixel electrodes are the top views showing the defect short-circuited electrically. 
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[Drawing 6] It is the schematic diagram showing the defective inspection approach of the liquid crystal 
display concerning this invention. 

[Drawing 7] It is the sectional view showing other liquid crystal displays concerning this invention. 
[Drawing 8] It is the sectional view showing the conventional active matrix liquid crystal display. 
[Drawing 9] It is the top view showing the active-matrix substrate in drawing 8 . 
[Drawing 10] It is a sectional view in the B-B line of drawing 9 . 
[Description of Notations] 

1 Insulating Substrate 

2 Thin Film Transistor 

3 Gate Wiring 

4 Source Wiring 

5 Interlayer Insulation Film 

6 Contact Hole 

7 Light-shielding Film 

8 Pixel Electrode 

9 Active-Matrix Substrate 

10 Color Filter 

11 Counterelectrode . : 

.12 Opposite Substrate * ; > : 

_\13 Liquid Crystal Layer - . .. ■..* . v\*- 

14 Gate Electrode r : > : ^ x : . 

.15 Gate: Dielectric Film. -t --v*?: ••■*.« ..v. .«\ ; 

16 Source Electrode, - ,w. • 
•17 Drain Electrodes ^ - — ~ — .-• ; r - 

-1 8 Semi-conductor Film . ; v :r. : v^. 

19 Source Connection Wiring :' « ; ; : , .v; . 

20 Drain Connection- Wiring 

21 Slot . ?.i,. X ;-r^v- • , -wrr- ^ 

22 Resin Which Has Insulation and Protection-from-Light Nature. • 

23 Defect 

24 CCD Camera 

25 Image Processing System 

51 Gate Wiring 

52 Source Wiring 

53 Thin Film Transistor 

54 Liquid Crystal Layer 

55 Pixel Electrode 

56 Interlayer Insulation Film 

57 Insulating Substrate 

58 Gate Electrode 

59 Gate Dielectric Film 

60 Semi-conductor Film 

61 Source Electrode 

62 Drain Electrode 

63 Source Connection Wiring 

64 Drain Connection Wiring 

65 Contact Hole 

66 Active-Matrix Substrate 

67 Counterelectrode 



-13- 



68 Color Filter 

69 Light-shielding Film 

70 Opposite Substrate 



[Translation done.] 




-14- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

[(l BLACK BORDERS 

IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 
□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



i 



□ SKEWED/SLANTED IMAGES 

/ 

P COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

CP LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



